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ABSTRACT

Objective: The purpose of this study was to investigate the impact of different timings of pre-operative information on patients’ anxiety level 
and pain perception after open flap debridement.

Methods: 45 individuals with chronic periodontitis were equally allocated to the following groups: Group 1: Informed 7 days before surgery; 
Group 2: Informed 1 month before the surgery and Group 3: Informed by other dentists. All patients received open flap debridement. The 
anxiety level before surgery was evaluated by State-Trait Anxiety Inventory (STAI) and the pain perception by Visual Analogue Scale (VAS) on 
the days 1, 3, and 7 after surgery.

Results: The state anxiety levels significantly increased immediately before surgery in all groups (P<0.05). No statistically significant difference 
was found in terms of STAI and VAS between the groups (P>0.05).

VAS 1st and 3rd day values were significantly correlated with STAI-Trait values (r=0.311, P=0.038 and r=0.422, P=0.004, respectively).

Conclusion: Pre-operative information provided by dentists at different times has no effect on post-operative pain and anxiety of the patients. 
Post-operative pain is associated with pre-operative anxiety. Determining the anxiety levels of patients before the operation acts an important 
part in the success of periodontal surgical treatments and pain management.
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The Effects of Different Pre-operative Information Timings on 
Patients’ Anxiety Level and Pain Perception

1. INTRODUCTION

Most of the dental treatments cause a certain level of anxiety 
affecting the course of the treatment in a negative way in 
patients. Bad experiences or complicated treatments in the 
past may affect the psychology of the patients, and in some 
cases, this occurs subconsciously resulting in fears called 
dental phobia (1). The fear and anxiety resulting from the 
previous experiences are difficult to overcome and can cause 
them to be stressed and feel tense during the treatment. In 
parallel with this, patients who are more stressed in their 
daily lives have higher levels of anxiety during the treatment. 
Moreover, periodontal disease can become more severe with 
increased stress levels, which is a risk factor, and periodontal 
destruction can progress gradually. Increased anxiety may 
cause the dentist to become more nervous during the 
treatment and may decrease the success of the procedure. 
Therefore, reducing stress levels in patients is one of the 

important impacts that may increase the success rate in all 
dental treatments (2,3).

The effect of anxiety level on pain perception has been shown 
previously (4). Pain levels have been shown to be higher 
in patients with high levels of anxiety, excitement and fear 
(5,6). Among the patients with high anxiety levels, those with 
low pain thresholds have also higher pain expectations after 
stressful dental treatments (4). When patients experience 
excessive pain after the surgery, they tend to disrupt oral 
care, ending in complications of wound healing with the 
increase in post-operative analgesic use due to anxiety 
(5). Patients who undergo emergency surgery needed to 
use more post-operative analgesics due to the lack of pre-
operative information and psychological preparation (7). 
Therefore, minimizing stress level may well be beneficial in 
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terms of post-treatment patient comfort and post-operative 
complications for the success of periodontal treatments.

Patients who require surgical periodontal treatment 
usually obtain information about the necessity of surgery 
from dentists, oral medicine specialists or periodontists. In 
particular, the patients who are advised to see a periodontist 
by another dentist with the knowledge that they should 
have periodontal surgery can investigate this operation 
from different sources until the surgery. Thus, some doubts 
arise in their minds and anxiety levels may increase. On the 
other hand, it may be beneficial to inform patients about the 
procedure in advance and prepare them for the treatment. 
Information about dental procedures is usually given to 
the patients in detail immediately before the procedure. 
However, the stress level of the patient is at the maximum 
level in this period. Therefore, it may be recommended to 
inform the patients in detail in the previous sessions, not 
immediately before the procedure, in order to reduce their 
concerns (8).

VAS has been used previously in many studies to assess pain 
after periodontal surgery (9–12). The State-Trait Anxiety 
Inventory (STAI) (13) was used in this present study to measure 
state anxiety and trait anxiety. The validity and reliability of 
the Turkish version of STAI were confirmed by Le Compte 
and Öner (14,15). The inventory has two separate scales of 
20 items each which are rated on a 4-point Likert-type scale. 
The first questionnaire, STAI-State (STAI-S), measures the 
level of state anxiety and determines how an individual feels 
at a given moment and under certain conditions. The second 
questionnaire, STAI-Trait (STAI-T) determines how patients 
feel about their general life, regardless of the circumstances 
and conditions in which they are concerned, in order to 
measure the trait anxiety level.

To the best of our knowledge, there is no study conducted 
on the effect of optimum timing of pre-operative information 
for periodontal surgical procedures in the literature. The 
purpose of this study was to investigate the impact of 
different timings of pre-operative information on patients’ 
anxiety levels and pain perception. In our study which was 
performed on patients who had not undergone periodontal 
surgery before, we also aimed to analyze the correlation 
between anxiety and post-operative pain scores after 
periodontal flap surgery. The tested hypothesis was that 
timing of pre-operative information would affect patients’ 
anxiety levels and pain perception.

2. MATERIALS AND METHODS

2.1. Patient Selection

The study protocol was approved by the Ethical Committee 
of Istanbul Aydın University, Faculty of Dentistry (Approval 
No: 480.2/011) and was carried out in accordance with the 
Helsinki protocols and the ethical requirements (16). After 
explaining the nature, risks, benefits, and procedures of 
research, informed written consent was obtained from all 

participants. The enrollment period was from March 2015 to 
December 2016.

The study was conducted on a total of 45 participants 
diagnosed clinically and radiographically as chronic 
periodontitis (CP) according to the International Classification 
of Periodontal Diseases and Conditions in 1999 (17). 
Patients requiring open flap debridement surgery in at least 
one quadrant with at least three teeth after non-surgical 
periodontal therapy were seen eligible to participate.

2.2. Sample Size Calculation

The sample size was calculated according to a previous study 
employing the same method (18). Power analysis calculations 
showed that each group requires at least 15 patients, with a 
confidence interval of 95% (α=0.05).

2.3. Inclusion Criteria

1.	 Age ≥18 years,

2.	 Diagnosis with chronic periodontitis requiring open flap 
debridement surgery,

3.	 No contraindication for periodontal surgery,

4.	 Not receiving periodontal treatment in the past 6 months 
from the date of enrollment,

5.	 Presence of at least 20 natural teeth.

2.4. Exclusion Criteria

1.	 Any evidence of severe or uncontrolled systemic diseases 
that may affect the outcome of periodontal treatment,

2.	 Pregnancy or lactation,

3.	 Taking any medication that interferes with the health of 
the periodontal tissues or their healing,

4.	 Psychiatric disorders and the use of psychotropic agents,

5.	 Taking anti-inflammatory drugs or systemic antibiotics in 
the past 6 months from the date of enrollment,

6.	 Alcohol or drug addiction,

7.	 History of aggressive periodontitis,

8.	 Previous history of periodontal or dental surgery,

9.	 Periodontal regenerative procedures.

2.5. Study Design and Clinical Procedures

The demographic data of patients, including gender, age, and 
smoking status were recorded. The panoramic radiographs 
were taken, and periodontal clinical parameters were 
recorded as a part of routine diagnosis. All patients received 
initial periodontal therapy (IPT). Open flap debridement was 
planned for residual pockets with probing pocket depths of 
5-8 mm and clinical attachment loss of 3-4 mm exhibiting 
clinical signs of inflammation (Bleeding on Probing (BoP) 
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and/or suppuration) following IPT. If the patient could not 
maintain an adequate standard of plaque control (The average 
individual scores for Plaque Index (19) and Gingival Index (20) 
were less than 1), no surgical treatment was scheduled. The 
patients were allocated to one of the following three groups:

Group 1: Informed 7 days prior to periodontal surgery (n = 
15).

Group 2: Informed 1 month prior to periodontal surgery (n 
= 15).

Group 3: Regardless of information timing, informed by other 
dentists before referred to the Periodontology clinic (n = 15).

The patients in Group 1 and 2 were randomly assigned to 
each group by tossing of coin by an independent researcher 
who did not collect the data or perform the procedures. 
Individuals were given structured and standardized 
information about the operations at different times and their 
anxiety levels were compared. The potential association 
between timing of information, patients’ demographic data 
and anxiety levels was also investigated.

2.6. Periodontal Clinical Parameters

The following clinical parameters were recorded in a 
sequential order at baseline and 4 weeks after IPT by blinded 
experienced periodontist (N.T.) who did not perform the 
surgical procedures: Plaque Index (19) (PI), Gingival Index (20) 
(GI), probing pocket depth (PPD), BoP (21), gingival recession 
(GR) and clinical attachment level (CAL). The periodontal 
clinical parameters were used only for the diagnosis, and 
thus, no statistical evaluation on these parameters was 
performed.

2.7. Initial Periodontal Therapy

After completing the baseline monitoring, the participants 
received IPT including oral hygiene instructions, full mouth 
scaling and root planning under local anesthesia and occlusal 
therapy if necessary. Throughout the research process, 
patients were provided proper oral hygiene instructions 
and maintained self-performed oral hygiene. Scaling and 
root planning were performed once a week for 2 weeks by 
a blinded experienced periodontist (B.K.). IPT did not include 
any medications such as non-steroidal anti-inflammatory 
drugs or antibiotics.

2.8. Surgical Procedure

The surgical procedures were performed under local 
anesthesia by an experienced periodontist (B.K.) who also 
performed IPT. Following the intracrevicular incision, a 
mucoperiosteal periodontal flap was elevated. Only when 
necessary, vertical releasing incisions were performed 
to obtain a better access or closure of the surgical site. 
Periodontal defects were carefully debrided and the defects 
and the adjacent mucoperiosteal flaps were rinsed thoroughly 
with sterile saline. The root surfaces were thoroughly scaled 

and planned. The flaps were repositioned and primarily 
sutured.

2.9. Post-operative Care

The surgical procedures were performed under local 
anesthesia by an experienced periodontist (B.K.) who also 
performed IPT. Verbal and written post-operative instructions 
were given to all patients. Analgesics (2x275 mg non-steroidal 
anti-inflammatory drug i.e. NSAID/day) were prescribed 
when needed. The number of analgesics taken was recorded 
for 7 days. In addition, all patients were instructed to rinse 
with a 0.2% chlorhexidine gluconate solution for 60 seconds 
twice daily for 1 week after surgery for post-operative plaque 
control. The patients were advised not to smoke during the 
healing period. The sutures were removed 1 week after the 
surgery.

2.10. Pain Evaluation

The pain levels of the patients were recorded at post-
operative days 1, 3, and 7 using a visual analogue scale (VAS) 
(22). The VAS used in this study consisted of a horizontal 10 
cm line with no other sign, with descriptors ‘no pain’ at the 
beginning and ‘worst pain ever’ at the end. There were no 
other markings on the line. The patient was asked to place a 
mark on this line to indicate the level of intensity of pain. The 
distance from ‘no pain’ (0) to the point marked by the patient 
was measured and recorded in centimeters.

2.11. State-Trait Anxiety Inventory (STAI)

In answering the STAI-S, patients were asked to choose one 
of the following responses: 1) not at all, 2) somewhat, 3) 
moderately so, and 4) very much so; while answering the 
STAI-T, patients were asked to choose one of the following 
responses: 1) almost never, 2) sometimes, 3) often, and 
4) almost always, respectively. The total score for each 
subscale varies between 20 and 80. High levels of anxiety are 
associated with higher scores.

STAI-S and STAI-T questionnaires were applied respectively 
at the beginning of the study (t1). All patients completed 
the questionnaire by themselves. Unclear questions were 
explained by the researcher. The STAI-S questionnaire was 
repeated immediately after the patients were informed 
about the surgery (t2) and immediately before the operation 
(t3). The patients in group 3 were previously referred to the 
periodontology clinic after receiving information about the 
surgery. Therefore, STAI-S was not applied immediately after 
the patients were informed about the surgery in this group.

2.12. Statistical Analyses

All statistical analyses in this study were performed using 
Number Cruncher Statistical System (NCSS 2007 Statistical 
Software, Utah, USA). Continuous variables are expressed 
as mean and standard deviation (SD) values. The Friedman 
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test for repeated measures of multiple groups, the Kruskal 
Wallis test for comparisons between the groups, the Dunn’s 
multiple comparison test for subgroup comparisons, the 
Wilcoxon test for two-way repeated measures of groups, the 
Mann-Whitney U test for comparison of paired groups, the 
Chi-square test for comparison of the qualitative data, and 
the Pearson Correlation test to determine the strength of 
association between the variables were used. A P value less 
than 0.05 was considered statistically significant.

3. RESULTS

No postoperative complication was observed in any 
participants. A total of 45 patients (21 males, 24 females) 
with a mean age of 44.2±12.16 participated in the study. In 
any demographic data, there was no statistically significant 
difference between the groups (P>0.05) (Table 1). The 
differences in the amount of analgesic consumed and the 
amount of smoking were not statistically significant between 
the groups (P>0.05) (Table 1).

Table 1. The demographic data of the participants in the groups.

Group 1
(n=15)

Group 2
(n=15)

Group 3
(n=15)

P*

Age
(mean±SD)

47.47±12.88 43.13±10.88 44.2±12.16 0.592

Gender
(n, %)

Male 6 40.00% 7 46.67% 8 53.33%
0.765

Female 9 60.00% 8 53.33% 7 46.67%

Smoking 
status
(n, %)

Smoker 7 46.67% 9 60.00% 9 60.00%

0.677
Never 
smoker

6 40.00% 3 20.00% 1 6.67%

Former 
smoker

2 13.33% 3 20.00% 5 33.33%

The 
number of 
cigarettes
(mean±SD)

13.40±7.09 7.33±2.52 8.6±4.72 0.399

Use of 
analgesics
(n, %)

+ 5 33.33% 4 26.67% 3 20.00%
0.711

 – 10 66.67% 11 73.33% 12 80.00%

The 
number of 
analgesics 
used
(mean±SD)

1.9±1.2 3.27±1.95 3.67±2.31 0.101

SD: Standard Deviation, n: Number. * P<0.05 was considered statistically 
significant (The Kruskal Wallis test and the Chi-square test).

STAI-S and STAI-T

The anxiety levels of the groups at different times are shown 
in Table 2. Group 1 exhibited a statistically significant increase 
in STAI-S between t1, t2 and t3 times (P=0.006). STAI-S at 
t3 time was found to be significantly higher than t1 and t2 
(P=0.006 and P=0.021, respectively), although there was no 

statistically significant difference between t1 and t2 times 
(P=0.176).

In group 2, there was a statistically significant increase in 
STAI-S between t1, t2 and t3 times (P=0.003). At the time t1, 
STAI-S was significantly lower than t2 and t3 (P=0.036 and 
P=0.003, respectively) and a statistically significant difference 
was also found between t2 and t3 (P=0.202).

In Group 3, STAI-S was found to be statistically significantly 
higher at t3 time than t1 (P=0.019).

The STAI-S of Group 3 was higher than Group 1 and Group 
2 at t1, although this difference was not statistically 
significant  (P=0.052).  There were no statistically significant 
differences between groups at any time point in STAI-S and 
at t1 in STAI-T (P>0.05).

Table 2. STAI-S and STAI-T values of the study groups at different 
times.

STAI-S
(mean±SD)

Group 1
(n=15)

Group 2
(n=15)

Group 3
 (n=15)

P*

t1 29.47±08.77 29.47±7.09 38.00±14.74 0.052
t2 31.93±10.69 33.93±8.61 NA 0.577
t3 37.00±11.92 36.47±8.37 41.93±13.00 0.351
P† 0.006† 0.003† 0.019†

STAI-T
(mean±SD)

42.87±05.22 42.80±04.81 42.27±07.92 0.958

STAI: State-Trait Anxiety Inventory, STAI-S: STAI-State, STAI-T: STAI-Trait, 
SD: Standard Deviation, n: Number, NA: Non-available, t: Time. * P<0.05 
was considered statistically significant (The Kruskal Wallis test and the Chi-
square test). † P<0.05 was considered statistically significant (The Friedman 
test and the Wilcoxon test).

VAS

The pain perceptions of the groups at different times are 
shown in Table 3. There was a statistically significant decrease 
in VAS of Group 1 between days 1, 3, and 7 (P=0.0001). The 
VAS of day 1 was found to be significantly higher than days 3 
and 7 (P=0.003), although there was no statistically significant 
difference between the VAS on day 3 and day 7 (P=0.238).

There was a statistically significant decrease in VAS of Group 
2 between days 1, 3 and 7 (P=0.0001). The VAS of day 1 was 
found to be significantly higher than days 3 and 7 (P=0.0001). 
The VAS on day 1 was significantly higher than VAS on day 3 
and day 7 (P=0.0001), and the VAS on day 3 were significantly 
higher than VAS on day 7 (P=0.015).

There was a statistically significant decrease in VAS of Group 
3 between days 1, 3, and 7 (P=0.0001). The mean VAS of day 
1 was found to be statistically significantly higher than the 
mean of day 3 and 7 (P=0.001 and P=0.0001, respectively), 
although there was no statistically significant difference 
between the VAS on day 3 and day 7 (P=0.179).

There was no statistically significant difference between the 
groups at any time point (P>0.05). VAS 1st and 3rd day values 
were significantly correlated with STAI-T values (r=0.311, 
P=0.038 and r=0.422, P=0.004, respectively).
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Table 3. Pain perception of the groups at different times.

VAS
Group 1
(n=15)

Group 2
(n=15)

Group 3
 (n=15)

P*

Day 1
(mean±SD)

1.500±1.603 2.753±1.623 2.647±2.403 0.151

Day 3
(mean±SD)

0.133±0.419 0.867±1.175 0.720±1.880 0.275

Day 7
(mean±SD)

0.000±0.000 0.067±0.209 0.040±0.155 0.480

P† 0.0001† 0.0001† 0.0001†

VAS: Visual Analogue Scale, SD: Standard Deviation, n: Number. * P<0.05 
was considered statistically significant (The Kruskal Wallis test and the Chi-
square test). † P<0.05 was considered statistically significant (The Friedman 
test and the Wilcoxon test).

4. DISCUSSION

The main purpose of periodontal treatment is to stop or 
prevent periodontal infection by removing pathogenic 
periodontal microflora and trying to eliminate risk factors, 
but also to provide regeneration in periodontal supporting 
tissues (23). Surgical treatment techniques such as open 
flap debridement are frequently applied for this purpose, 
particularly in the management of severe periodontitis, 
especially with severe clinical attachment loss (11). In the 
treatment and long-term maintenance of patients with 
chronic periodontitis who require open flap debridement, 
stress and anxiety can affect the severity of the disease, the 
course of the treatment, and also the postoperative pain 
level (2,3). Therefore, stress and anxiety levels should be 
minimized in surgical procedures with the aim of providing 
maximum periodontal recovery and minimum complications 
(2). Different and unknown therapies can cause a certain 
level of anxiety in patients, and the anxiety level of patients 
who receive information from other sources, such as other 
patients who receive treatment and the internet, may 
increase during the time until the operation (4). In our 
study, we sought an answer to the question of when the 
pre-operative information should be transmitted, which 
may affect the treatment process by affecting the stress and 
anxiety levels in periodontal flap operations. To the best 
of our knowledge, there is no article in the literature that 
investigates the effect of timing of pre-operative information 
on these parameters.

In our study, state anxiety levels significantly increased 
immediately before surgery in all groups, as expected. 
However, no statistically significant difference was found in 
terms of anxiety between different timings of pre-operative 
information. The levels of anxiety state at baseline were 
found to be higher in patients who were referred by another 
dentist with the knowledge of prospective surgery. However, 
the anxiety levels of patients in this group immediately 
before surgery were found to be similar to the other groups. 
Contrary to our findings, there are limited studies showing 
that individuals informed before the day of surgery have 
higher pre-operative anxiety (24). In the current study, no 
relationship between informing period and pain perception 
was found, although higher VAS values were seen in 

individuals informed 1 month prior to periodontal surgery. 
This finding can be attributed to the fact that the patients 
in this group had higher pain expectancy with the increase 
in anxiety and fear levels related to surgery for 1 month 
period until the time of operation. In a recent systematic 
review, it was revealed that different timings of pre-operative 
information had no effect on pre-operative anxiety or post-
operative pain, in line with the findings of our study (25). 
However, our study is the first report describing the effect 
of informing period on post-operative pain and anxiety for 
periodontal surgical procedures. Since there are no previous 
reports, we could not compare our findings.

Post-operative pain is an acute pathological pain that starts 
with surgery, gradually decreases during the recovery phase 
and ends with tissue healing. The post-operative pain levels 
of the patients were evaluated by a visual analog scale in 
the present study, since it’s a simple, sensitive, and reliable 
method that takes a short time (26,27). In addition, it has 
been reported that the VAS scale which is 10 cm in length is 
the most appropriate scale for the measurement of dental 
pain compared to the other dimensions (28). In our study, 
post-operative pain perception was observed to decrease 
over time in all groups. The VAS scores were close to 
zero in all groups at the end of the study. Consistent with 
previous studies, this study demonstrated that a majority 
of patients exhibited mild pain perception during the first 
week of recovery following open flap debridement and 
pain was generally well tolerated (29–31). However, in the 
study of Canakci et al. (23), which was inconsistent with the 
findings of our study, a higher pain perception was reported 
in patients receiving open flap debridement. The reason 
for the discrepancy between studies may be due to the 
inhomogeneity of variables that affect the perception of pain.

The findings of this study have to be seen in the light of some 
limitations. In addition to the factors related to the patient 
(gender, socio-economic status, age, and education level), 
many factors such as the location and size of the surgical 
site, the type of incision, and the surgery duration affect the 
duration and severity of the post-surgical pain. However, 
anxiety, fear, and individual differences in pain perception are 
considered to be important determinants of post-operative 
pain. In our study, analyses of other factors affecting anxiety 
or pain were not conducted, and the relationship between 
state and trait anxiety and pain in the post-operative period 
was investigated. Furthermore, this study was initiated and 
conducted in groups with similar demographic data including 
age, gender, smoking status and socioeconomic status.

In the present study, pre-operative anxiety levels of the 
patients were also compared to their pain perception, and a 
significant correlation was observed between STAI-T and the 
3rd and 7th-day VAS scores. Similar to our findings, it has been 
observed in many studies that higher anxiety levels before 
periodontal surgical procedures were positively correlated 
with postoperative pain level (9,11,23). Trait anxiety level has 
been suggested as a predictor for pre – and post-operative 
pain (32).
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Pre-operative anxiety is associated with increased post-
operative pain and thus, increased analgesic consumption 
during this period. In our study, the amount of analgesic used 
was not different between the groups. This finding seems to 
be related to the other findings of our study, which showed 
no difference between different timings of pre-operative 
information in terms of pre-operative anxiety and therefore 
post-operative pain perception.

5. CONCLUSION

Pre-operative information provided by dentists at different 
times has no effect on post-operative pain and anxiety of 
the patients. Post-operative pain is associated with pre-
operative anxiety. Determining the anxiety levels of patients 
before the operation acts an important part in the success 
of periodontal surgical treatments and pain management. 
Further studies including other factors influencing pain and 
anxiety and incorporating a greater number of participants 
are needed to confirm these results.
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